Adjusting the CT-2013b diurnal cycle 24 In the CarbonTracker assimilation process, attempts to match CO 2 observations could 25 result in "dipoles" in scaling factors between nearby ecoregions, leading to negative 26 fluxes even at night (Fig. S2a) . While respiration can occur during the day when 27 vegetation is under stress (e.g., droughts), photosynthetic uptake (negative fluxes) at 28 night, in the absence of sunlight, is biologically unphysical. In order to correct the 29 reversed diurnal cycle seen in CarbonTracker, a reversal had to be first detected within 30
CarbonTracker for the selected grid cell for a given day. Once the reversal was detected, 31 the sign of the biospheric flux was flipped. The positive flux was then adjusted so that the 32 net flux for the selected gridcell for the given day was equal to 0. Finally, the negative 33 flux was adjusted so that the final net flux was equal to the original net flux, which 34 preserved the total net flux for the day ( the CO 2 errors smoothed with a 4-day centered running average that will be correlated 60 with other meteorological variables ( Table S1 ). The bias and root-mean-square error 61 (RMSE) reported on the top-right hand box are calculated based on the 3-hourly time 62
series. The gap in the earlier part of July at NWR is due to missing observations. 63 Table S1 109
Correlation coefficients between CO 2 errors smoothed with a 4-day centered running 110 average (Fig. S5 ) and potential explanatory meteorological variables observed near the 111 HDP, SPL, and NWR sites. The smoothing window of 4-days was selected to focus on 112 synoptic scale meteorological changes. The meteorological observations come from 113 radiosondes launched at 00-UTC and 12-UTC from the following airports: Salt Lake 114 City, Grand Junction, and Denver for the HDP, SPL, and NWR sites, respectively. The 115 meteorological variables are extracted at the 500-hPa level and include the observed 116 geopotential height (GPH), geopotential height gradient between NWR and HDP (NWR 117 -HDP), observed windspeed, as well as the U-and V-components of the observed wind 118 vector. The GPH time series is processed by subtracting its 20-day running average 119 (centered) to remove trends and seasonal variations and then smoothed with a 4-day 120 running average. Pearson correlation coefficients are reported here; coefficients with 121 lower statistical significance (p>0.05) are not shown and indicated with "-" in the 
